An intracerebral and intraocular neoplasm occurred in a 15-year-old horse. The horse presented with signs of a cerebral space-occupying lesion, blindness, and opacity of the vitreous body. There were a number of cell types within the well-defined tumor, some of which were multinucleate, and some apparently exhibited phagocytosis. The tumor was productive of reticulin fibres. The tumor was diagnosed as a microglioma, an unusual human tumor and one not previously reported in the horse. The intraocular metastasis of the tumor is unique.
Neoplastic reticuloses, although not uncommon in the dog (4) , have been reported rarely in other domestic species [ 5 ] . The classification of this group of tumors has been on either topographic or histogenetic bases and has resulted in a myriad of confusing terms. The tumor described here is believed to be a neoplasm of reticular tissue, represented in the brain by the microglia, the perivascular histiocyte and the primitive reticular cell [6] .
Clinical History
A 15-year-old quarter horse stallion had a history of aimless circling and apparent blindness of 24 hours' duration. He was used regularly in calf-roping competitions, and the owner stated that during the 2-week period prior to the onset of obvious clinical signs the horse had performed satisfactorily but had not properly followed calves that moved to his left side.
At the time of presentation vital signs were normal, and during hospitalization he was afebrile. The horse was extremely dull, could not be lead, and did not respond normally to a command. When unattended in a box stall, he circled compulsively to the right, frequently bumping into the wall or other objects in his path. When excited, he would raise his head high, holding his neck in rigid extension and then would press the nose and lips forcefully against the wall. At other times, he stood with his head down and was extremely somno-lent. The horse was able to prehend food and drink water but often stood for long periods with hay hanging from his mouth, making no attempt to chew or swallow.
There was constant anisocoria, the diameter of the left pupil being smaller than the right. Direct and consensual pupillary responses to light were present in both eyes. The eyepreservation reflex (determined by throwing a cotton ball against a transparent plastic sheet held close to the eye) was absent in the left eye but partially present in the right eye.
Examination of the fundus showed opacities of the vitreous body in the form of 'membranes' running from the disc to the lens, ciliary body, and iris.
A routine hematological examination at the time of admission showed normal values. The total and direct plasma bilirubin, serum alkaline phosphatase, sorbitol dehydrogenase, and glutamic-oxalacetic transaminase were within normal limits. Cerebrospinal fluid obtained from the cisterna magna had a protein concentration of 162 mg/100 ml and contained 10 leukocytes / mm that were mainly mononuclear.
Clinical signs were attributed to a space-occupying lesion in the area of the cerebrum. Daily therapy consisted of 100 mg prednisolone, 12 million units of procaine penicillin, and maintenance fluids, all administered parenterally. There was essentially no change in the clinical condition of the horse until the ninth day after admission, when improvement occurred. He was remarkably more alert and responsive and seemed less ataxic. He began to consume hay, grain, and water. On the twelfth day after admission, however, his condition deteriorated rapidly; he went down in lateral recumbency and was incapable of rising. Later, he became comatose and was killed with an intravenous injection of barbiturates.
Gross Pathology
Changes were limited to the eyes and the brain. Both eyes had a gelatinous, cloudy, conical membrane running from the optic disc to the posterior lens capsule, the ciliary body, and the iris. There was a slight relative increase in the size of the right cerebral hemisphere and a flattening of the gyri on that side. This swelling was caused by a well-defined, pink, subspherical tumor, occupying most of the right cerebral hemisphere ( fig. 1 ). The tumor did not extend to the meninges, and the adjacent parenchyma was distinctly pale yellow. There were two small cholesteatomata in the lateral ventricles. The cerebellum was slightly compressed and its dorsal meninges were cloudy.
Histopathology
Changes were limited to the eyes and brain. The neoplasm was densely cellular and not as clearly demarcated as observed grossly (fig. 2 ). The adjacent vessels had thick cuffs of small cells with dense nuclear chromatin ( fig. 3 ). There was a paleness to the adjacent neuropil, and granules of lipo- fuscin were present. At the junction of the tumor and the internal capsule there was a frank malacia with a few gitter cells.
The parenchyma of the neoplasm was fairly uniformly cellular with small vessels throughout its substance and no areas of necrosis. There were at least four types of cells ( fig. 3-6 ). The predominant cell was small with a spherical nucleus, a dense chromatin pattern, and a slight rim of cytoplasm. This cell was present throughout the tumor but was virtually the only cell type in the peripheral vascular cuffs. The nuclei sometimes had a distinct radkernan arrangement of nuclear chromatin resembling the spokes of a wheel as seen commonly in plasma-cell nucleiand others a bluntly elongated nucleus with more peripheral chromatin. The amount of cytoplasm was variable but was always pale and slightly basophilic. The next commonest cell was similar but was larger with distinct cytoplasm that was occasionally elongated to form a large spindle cell. There were intermediate forms between these two cell types. There were a few multinucleate cells ( fig. 4 , 5) that had nuclei similar to those of the smaller cell and ample surrounding basophilic cytoplasm. These three cell types occasionally contained vacuoles and nuclear debris ( fig. 5 ). The fourth type of clearly defined cells were apparently gemistocytes. These cells were large with an open-faced, spherical nucleus and copious, distinctly eosinophilic, granular cytoplasm. They were usually present in groups of 2 to 10 and were also present in the neuropil beyond the neoplasm. Most of the cells in a group had indistinct cytoplasmic boundaries ( fig. 4, 5 ). Mitoses were not common in the neoplasm, but were present in these last cells to a greater extent than in the neoplastic cells. There were more reticulin fibers in the tumor than in normal cortex ( fig. 6 ), but the fibers were not directly related to individual cells. The cytoplasm of many of the neoplastic cells was stained with silver by Penfield's method of impregnation with silver carbonate ( fig. 7 ). There was a slight malacia of the lateral cerebellar folia that contained gitter cells.
The 'membranes' in the eyes were formed of a proteinaceous network in which were scattered neoplastic cells of the first two types (fig. 8 ). The ocular neoplasm was much less cellular than the cerebral, and, although most were in the vitreous body, a few cells were seen in the retina. There was no contiguity between neoplastic masses. 
Discussion
Despite many differences in nomenclature [l, 51, there is a group of cerebral neoplasms that are derived from the cells of intracerebral reticular tissue. One major point of contention in semantics is the importance of the presence or absence of the property of cytoplasmic metallophilia. The early classical studies of CAJAL and HORTEGA indicated a primary division of the interstitial cells of the central nervous system into those of epiblastic origin and those of mesoblastic origin. The latter group comprises the microglia, distinguished not only by their nuclear morphology but by cytoplasm with metallophilic properties shared with macrophages throughout the body [6] . It is on the basis of positive silver-carbonate staining that RUSSELL et al. [7] and RussELLand RUBINSTEIN [8] distinguish microgliomas. The other point of view, expressed by KERNOHAN and UIHLEIN [3] , is that this is a false distinction. The metallophilia merely indicate a variable property of some of the tumors of the reticuloendothelial system of the brain; they term such tumors reticulum cell sarcomas. Some of the reactive cells within inflammatory reticuloses are, of course, metallophilic. Although the nuclear form is only rarely that of a normal microglial cell (variably open-faced, elongated, and twisted or indented) the other features of this tumor indicate that it is a microglioma. The cellular morphology, the multiplicity of types, the peripheral invasion of Virchow-Robin spaces, the apparent phagocytic properties, the mild increase in reticulin fibers, and the metallophilia are in close agreement with the descriptions of human microgliomas [I, 71.
Neoplastic reticuloses have been reported in most domestic species [5] , most commonly in the dog [2, 51. The majority of these authors have not considered the worth of Penfield's stain. FANKHAUSER and FRAUCHIGER [2] compared two cases of canine microgliomatosis with a primary reticulosis. One neoplastic reticulosis in a horse has been reported but not described [5] .
The presence of neoplastic cells in the eye is interesting and apparently unique. Although human microgliomas have been associated with similar neoplasms in other organs, tumors affecting the eye have not been reported. The rarity of metastases of primary cerebral neoplasms is commonly attributed to their unique normal milieu. Although an integral part of the central nervous system, the vitreous body of the eye would appear to be a remarkably different medium to that of the brain parenchyma. The neoplasm in the eye is taken to be a metastasis, but there is no morphological evidence for the mode of entry. The possibility of a multicentric origin must be considered; the position of the cells in the vitreous body and away from the retina is difficult to explain. Their attachment around the optic disc may indicate their point of origin. That the eye lesions are primary is unlikely in view of the relative volumes and positions of the masses.
